Calcium channel modulators and susceptibility to ischaemic ventricular fibrillation: modification of cellular calcium overload.
The effects of the calcium channel modulators, Bay k 8644, infused i.v. at a rate of 2.5 micrograms/kg/min, and diltiazem, injected i.v. in a dose of 0.5 mg/kg, on the susceptibility to fibrillation induced by ischaemia, were investigated in anaesthetized, open-chest pigs. Ischaemia was produced, under ventricular pacing at constant high rate (180 beats/min), by transient complete occlusion of the left anterior descending coronary artery, near its origin. It was maintained till the triggering of fibrillation. The propensity to fibrillation was judged from the time elapsing between the onset of occlusion and the onset of fibrillation (time to fibrillation). In addition to the surface electrocardiogram, conduction time and monophasic action potential were recorded in the ventricular contractile fibres, as were dP/dtmax in the left ventricle and blood pressure in the carotid artery. At the end of a 10 min infusion, Bay k 8644 lowered to a large extent (about 40%) the time to fibrillation, which returned to its control values within the following 20 min. Conversely, diltiazem increased the time to fibrillation by a factor 4 or 5 at 5 min after its administration. This time to fibrillation remained substantially increased 25 min later. These changes were not associated with alterations in conduction time or monophasic action potential duration in the absence of ischaemia, but with significant alterations in myocardial contractility and blood pressure: in the direction of an increase with Bay k 8644 and of a decrease with diltiazem. These results are in agreement with the enhancement by Bay k 8644 and the prevention by diltiazem of cell calcium overload which is at present recognized as being the essential determinant of the fibrillatory process.